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imxm 1 1 JMSfrlzAmfrHi 1 lxio 

M7XftMC*fWlX 1 O'W/cra' & 

3tx<± i o oGyUTcor&zmm-znMmmxn 

[ mxm 2 1 mmwitf? ztostAnzt&frHfi i x 

x, %w&$itf7J.ytsh£*mtfAfrL>%2>mmmzii 
wfrh z t zmmt-thm&g. i KS&o^tf^ma 

#o . 5~i o*jbe, i§>mti<m&vxtx'fc& z t zw® 
[ mxm 4 ] mmnmtimsixncomz 

xftp^^co^g**^^ l x l 0 16 ^HVc m 3 ot 

ti-z>xm*'fT%o z t mwit-thmim i un 

1 x 1 0 16 *f/cm3 OTt-T-SX^i: LT. 

£>s o°c^iaKT'jD^-rs^ t £i«*fcf-*siHBS4se 
^#9*«fcft4»(c**SHF0*i x i o ie ^/c 

m 3 VAttt-fhkolz-thTMbLXimy.TJrtZ 

wzimn^mtfyxmshnmrnxm. 
im^m7] mmG$i#7x®ishtfftyT4^X'h 

•9, *^5xmfl&&l&tfrFtfl x 1 Oie^/c 
VX±M&th£olZ'fZ>JLmbVXtm7T<<J^ 
*S#'X#EE* 5 0. 5§vE*>^> 1 OJnJE. 8 0-2 0 0 

r 4 *m<r>±7 r 4 Z b ZftWl 

[IS*JB 9 ] 53£#:7*!i%q a p+K**4H^< 1 x 1 0 
l6 4HP/cm 3 Ja_tflfl5rt-*J:3fc:-*-4Ig. 
f£53£#5 Ai„ a n ^t;*f^i x 1 O'Wcra 

3 &±.mi^z#mx'%mft&tf7Aty&izx.*is~?u 

-1f-3fcXii 1 0 0 GyiaT^r^$-BSS«-i»«ia!jfc^ 

jwxs£&*:£ t ici o . %nmmiz£hmmim 



x-coftwiRcommmmimzmiLtc^x o izzixtzz 

t inmt-f&Witi y xm&. 

[ mrnm 1 o ] =e»#9 Afcft+tewwH 6 * 1 x 1 

SBffiJfcy^^fliift+fc^cSMH'j&tl x l 0'6^/c 
m3 bXktt1r&^X'mW&&fiyZto&i,z^is'7 
i^-1f-7tXti 10 0 Gy«T« rw&vmthwm. 
mrnxn. mfmimmmmjMcomz±%wzim. 
■t^xas onaTxtm-t&z tizx 9#5X4«<?>* 
m^m&i i x i o i6 #^/c m 3 lUTt-rsx^s: 

vmutmnmzmi lz^x o tzztuzz t inmt 

[ff^JSll] 3TRV : i&3T£<QmVimcQi&\,^7 

*>'ixi o 16 #^/c m 3 1XL# £-f •£ J: o (c-r^I 
8. JXi»^TK3T«*»fc**4JW 1 x l 0 16 4HVc m 

3 a±tt^zw&x'm3Tc?)ii%m>t>x*~>-?i'-i-' 
mimtzzbizx*). mm? r 4 ^cw&a lmc-p^ 

T$l2 4 8nm{0K rFxJfi/7l^- if-^aj^Jl 0 
raJ/cm! TIO 8 /t/kXfig» L/Sfc #t=, i!fcK24 

JMiaaws^b^ i o xxmx-h hzb z&wib -th^t 
i«ixi o i6 ^/c m 3 mjf&t&xo 

K^X-iZziTtplZymtttin x l O'W/cm 
•9-'-3fcX<i 1 0 0 GyOTcOrH^rejt-r^mil&^it 

is. mfmmwm$MJM<»miz7^wzmw?z> 

X(i8 OX:£l"Pttiifift^ &i fcfc J: O^^^^^Kfg^- 
^?6Ue5: 1 x l 0>64HV cm^OTtmi^^ 

4 8nmi7)KrFl#y7l/- r-Srffi^J 1 OmJ/c 
m 2 T'10 8 ^NVUXgS|tL.^fc#C K2 4 8nra(; 

a^x, mmmftmm&mb mhmmMw>9m-m®& 

^^i* 5 1 0 %W^Xh %>Zb*¥i®.b-$-hyt7T4 
x. 

1 1 ifcttUWtJBl 2die«c7)3t7r'f vn*. 
[If^JSl 4] fjte3t7T-f^*{i. 3T>^tcC 1 £ 1 
PPmliLh{i^=5rV^t$r#1St-ri,ii^i i^ri% 
LM*JS 1 3 cov ^-Thj6»fc:|B»03e7 r -f A. 

x y r a '<zmm Lx^h^y h t -f *x-b h z t 

Sr^iat-rSfS^l l=3:^LIS*JSl4coo-m*HC 
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[000 1] 

%<0$kik)jfel,Zffl L » mzm-Rtf 160~300nmC0 

m?mm®<r>%zimL. mMmmmzfgti. 

h. «ftl 6 0~3 0 0nm<0^f«<i, gjff, 7* 
[0002] 

r4><\mwk. mm.. m&. mmmt^tzm&fr 
t>. mm. wmmm. x*j\,*mmm&nttmiz&^x 
imznimwwKLx^h. *cr>~~?tixmft]tz 
fmtx mm^wmrm^mtzmm-ti z t &tm 
ztLX^ztK mmwmmmTX'ittf7Xtf£fc lx 

^fSW^t.<7)raSii^-5TV-»S. 20 0nm 

[0003] zcDmmmM&itcr>±mttf7xcom-£ 
xmizhztmhtix^z. ^mza^xtfyxcrM 

zizwrnztitzttm. i>L< li* >y h 7—7cr>-%Uzm 

fflak&z tizj: o ta&mmwjzz < 91 s sa^t 0 lt 

w=5rtcot lte' -fe>^- (hs i • ) . wmxmm 
xm ( = s i -s i =) **cotco*^(f e>ti. ztit> 

IZ£<0 1 6 3nm, 2 15nm, 2 4 5 nrnTSBI-WSr 

[0004] Km&tfyx<?>m?hmm&itz&M-tz> 

tSffit LX. :»li¥5-14 7 96 6^fg ($M<Db 
) izli, ^5553T4»<7)OHS^WSSr 1 0-1 
OOOppm. F (77f)tttS'50-5000p 
pra.Cl («*) *«SSO«C»K{IWit4Ci: 



■< z t tft&tztixm . 

[0005] zt:. mmimm^t^m^mmMmt 

eyfflm&immmizfflt z&ffiw > < ^^aa>tix 

Wg,. Wil^BHB36 0-9085 3^&m ($M<2>b 

^o) izi±. #yxx-Ytimfa. mwtfyxmtt. 
yximte (f7r^f^) n^i'tLfrZfcmmm^.x'm 

OWBi: LTifcK 1 . 3// mcOig^h^fc(tl,a^tM 
Lid. 

[0006] ztiizM l . sen. r*m»m t 
*.Mi.^i-2i3i. (mm^mm^ft 

ft. 1985^ (%.ffi<3>b^d) ^#5^3T7l£7r 
^r«HI»fcJ:&**6 3 0 nm ( »T8i3£) fcbft 

7r>fM'(c**3!5a2:*SL^f^ ^2XStLTrlS^ 
H?Jti-§ ZbdzX 0 . tO^PicT)^- K ( ri> ^ 

—9"-) $r2eV^(0MBi: : Srl»^:Pi H C^t^-fr. fl 

mizte^xyrj^tp c^jfeii ^ -ere & v ^ ^ m 
xmb nt^-smtzz b izx ^wmx'<mtm 
mizvm-thzbtim'szixx^h. xwiohyTj 
'<<vmmmmtiz^xmmtf^\ 
[0007] mwm¥fmmm^5 5 1 a s 2 o^-< 
®b^o) izn. ■zmit£mm-t&4*-i''yT'(;<b 
LxmfGM^ry r a ^imw^mx-mmthm. 
<r>. ^mftmmx'nm&mnz&m-t&^&b lx. m 

nmmzmm-t h zbizxi. zomwsimzmMLx 
i>ifcH4 00-700 nmn^mfflimmx'wm&mtia 

i<3 OdB/kn£Mz.%^ftyT-(J<RV : Zcommti i m& 

s *to * 4 a* , mm&mztm h iti* tc-o t *x <mm 

[0008] §^.^^¥5- 2 88 9 4 2#^|g (5: 

x- : J7T4'*?)Mti&tim*&±.-thiimbLx. m 

WMfcLtzJ J-iSy 'Mzi 0 7 ~10 9 L-^h^' 
y ( l o 5 ~i 0 7 Gy) tv^^*c7)ri^S-gS*tL 

tz&. xm&w&xijam-f&zbwmiztix^h. z 
<?>xmz h mn-i&ffl&X'nftmz^ ^xmmztix «. ^ 

[0009] m&Mox'iZTkmmnizx o&ffmz 
&vz>ityT'(rt<r>wmMm&£fa-kLx^2>tf. m 
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H«£ 1 0 0 p p m&±tt LBfl5iCPB*«SMtt<W=«q£ 

■ih'b.o**^ s-^s-e^ k iz£ nmmmtiL* 

fi± L*SE3I#5>?. gfl¥ 3-2323 : £ 

M<S» , 55l#5X*c7)*3?ii&g£ 1.5X1 O 1 ?^ 
/cm' W±tL-C^h^j^(cj;| ( ^t^|5S J hL. II 
B^&SljiUK* 1 0 0 p p mWTk "TS «L fc fc: J: ») KB* 

*WW*;t (#ra¥5-3 24 3 2#^fg: 
<3>) . lOOppmaTOOHl, 2 0 0 p p m&T<7) 
Jg*&t^*«fflgl Ois^HF/cmS JST, 
5X10-«OT. mSffSnm/cmfc^^ClfctCiO 
W««-lltt&l«lJ:Lfc^^?^ (^¥6 - 16 4 4 
9#ftfK:£|R®) . 53£#5;VC&oTOHaKrtrJ| 
«t5 0ppmJ3LTC<b>7. *«ft^*< k 1 1 0"*? 
/cm' KrFl/- r-Sriii* 3 5 Om J/c 
m 2 T10' ^VUXT'BBJtLT^WM^^tt^^t 
<r> 9 0 9 3 5#4HR : XDN») . ftSffi 

m^/fyxizAim^T &mn*& z t izx ommkjmi 

tt£l*I.LLjfc5£#5.* C*BmrftaS5 679125f 
9HHF : S3K(10> 3 *#»*3*lTV>S. 
[OOlOJifcS&fc:, *iSK<5>k RIofRVDHI 
Wtt*l*LtL4 3fcv^K»kLT. **^F**^g 

tfyAiZr&ZMttL, mti&m6&#9x+*>*m 

j8UK£5x 1 O'Wcm' UJLht-r&JIklCJ: 0» 
«JWHtSrl*I±-r4*ife CftB§¥7 -300325% 
«:*«(11>D . *lfiHF*2xiO"-5xiO»# 
f/cm' ^-W^-ti-^'^XtCl 5 0 — 3 00nmO5| 
2 0 BHSHaJJIMt L T MiMMftt £ rtLhf & * 
& C »BPF 9 - 1 2 4 3 3 7 #£$8 : ASK (12) 3 W *<« 

[00 11] 

[5S0J§a*#?ifcL 4 3 k-r§^gl] Buf£*:iKa><?>;fr&f;:4 

it. msMsm9sw£R lt <2$> 4 o * £ KtumttM. t> 

!SBH«fl:Wttfc:Wf 4B«* f! fi:3&»->fc. 4fc. SHE-*-* 

aaweeayfl * yrnnrnx-a , xtt-ttgg 

[00 1 2] IJELfc4 3fc::i«a>fc:fl!v*OHa£. F, 

c i ttm&m&i-&zu*immm&<r)fa±izi±m 

3r#»-?fc. — £IR©<o*i5t*aJlt;:4 S k , Httgftft 
tt*«B1*ttSr8t»f *a&*. *«Wt=J±#«WXO»WiD£W 
*W4 £ k 36*7* . *W#tt & 4 *Uif 



£0£k«SIJMI!H«^fcfe:»L"C«>BI*-eftofc. * 
BBk^L^3tiRiROi»!Hl^«J«I-rS36«. 

fc*>k#*£>ii£. £<??£k(i^:ata»^. ^xwil 
tzmzmmm-t & t -^wtmx^wmmmmtfri&T 

L1zt%mZtn:^&Zt<iZi>ir;Ztl&. Zcotztb. X 

wowmiTMMmizmmmjt&zitzmi-rhtiMz 
s . l a* u » o ss l imx'H 7t4> ■wmiam^ 

[0013] 4fc. Xmoizliy TJ^Z't,±%<mWtf 

7^wcov^. *mwm< l zwmf¥ i $'Mfmm8i 
tf$>&kimztix^z>c?>x\ mmzu*-tifr\ mm 

[0014] 3tiK©<7)raiilc*rL.T. XHC®-CI47Wlf« 

s. 

[0015] 3tiK®co^r}£t= 4 &fRjMMIM«ft 

^«fir< k <> 1 05 g y jiubk 3 ^m^m&commm 

Sr^ltTS k 3 0dB/kmUUiO«*it»n(c^oT L4 d 

£t*>'WJ!L^. 4/c. 105 Gyvxtnmittmmz 

ff 0 Z k li . HffiH^ff WSIJ^* 1 & -St^^cfiWpt 7 r -f 

JBjWHWfc: 4 o T*ft L , 7 r -f > ^«ftS^^JS* f «T 
■TSk v^|SJ)St*.&c:k*^JBJL?t. SJK©<D*St 

m^ft^iaiH*** *) mftftmx? r 4 ^zu^m^x-h 

[0016] ^dK®~(ll)<0*J£-Ct>OH». FXIJC 

1 co^mimmtx^htK zeoxo^^mmm 
MtfyAKmntmizimmtfh hh<r><r>, mfmmm 

XS&colSMlzimmtf'l^ ^.4 KXffi®^- (12) cr>^ 

x-fTiotix^&Km&mizjituf, %&\-m®.Mtz£ o± 
m-htiyxxmt. immwiz * <o # ? xwzm®L 
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(a) (Ci'hgl 2 5jumcD^r5X7r-fVN'lC, 2 0—8 

LTiirr. *fcH0 (b) C^r^f^ & tfik 

ffiiOfc-f*. 04O (a) , (b)ttfta2 00*em 
^5X7r^A|;oHti3 (a) , (b) t Rflltz 

[0017]^i 3#BttfcJ6». *SHBJ4»f3efi5 

mmx'vyt&mmmizx ~>x itG&s&mmfc^wx 

WkfimtMb'+Z. i«2 0 0nmfiJlT^ 

v ^Bieftftat^ -t<oi8t*&fc mm t -r & . $ 

7 r W '{aa^-reottHtzotvc t,X»f«K: J: 
[00 18] 

o*ak LT*»Wti. (l) ^tf^xttfl+fc:** 

a* i x i o 1 «$hp/ c m 3 uuiflRflrt-* i 9 K-rs 

IS, 2SttATOI5^5X» n a a4it**^* J l X 1 0" 
iff/cm' Ja±«Pl^*««t?ffli^Xf5X«fcftfcX 
* T-3tXtt 10 0 GyjaT<Or^5SSH-5 

«0««Btie?&ff * 3 £ t K J: 0 . aPMUMte J; s 

(2) wes^^xtoa+fc***?** 1x10 
urn. b) frie*^^^*^'3r'?.#fflmo*^E*i 



0. 5~1 omff, a£#S&£LhT'&S£fc£#i£fc 

i x i o'^f/cms mTt-rsxs^^ 

^rd£t^mt-r€.±IB(l) =5r^U(3)cOV^-Tix*Hc 
E«^^Xf9^1WfcOi8fiCWS, (5) 
^*ft+<0«H**^*' 1 x l O'W/cm^ or 

t-t&xmtLx. ^so x^^tjdb-t & <r 

m. (6) HfiI25^'5X!t?3p D p*^7T-f^*TJ>0. 5 
^#7X%&+/~*3g#Wl x 1 O'^f/cm' a 
±fr&-f& «t 3 fc-f 6Xg t r 

X#ffi**0. 55^a>£,i o^vJE, g^aa>£>3fc7y^^* 
bZnmb~?&±Mi(l) $rV*U5> n^-ftiMzimn 

w$tf?xm&c?m&fjm. (7) m§zmtfyxmsh 

XlO'Wcm' VXttFtE-f&XolZ-thXmb t 
■CK3E7r>f-''<*^R^*ffi6*0. 5MJE*^ 1 OM 
8 0~2 0 0°Cc7)iagO»Hm4'^}f«-r'I.C:i:2: 
W»fc-ti_hiE(l) =5rv^L{6) <0vvffi*»teie«*>5£ 

*Hciea<7)535^7^ftp a p^s?^ffi. fcw-r*. 

[0019] &tz*mH*. (9) 5^^'7^!|%)p1,^{C 
***^*>' 1 x l 0 1 6 9t=f-/ c m3 J3Lh#«-r h Xolz 

-?hJM. K^x'mmGZktfyxmshWzjkmftTtf 1 
x i o^^/cm^xtMiE-th^mx'^mGm^^ 

xm&lz^^-r^— T-3tX« 1 0 OGytlTtfOrH 

V(10) ®W5A*fl«fiK**»Wl x l 0' W 

XyZM&WzKmm-tfl x 1 O^^/cmSJiLh 
ffi£?&W&X%t^^tiyXWff a lZJL*i/-?u-<j ! - 

5tx« i o o Gy vxTnrmzmM^hmwmmjL 
Rx/mtmmmmMJLM^miz^^znm^^x 

it8 0X:aTXtumt^> ZblzX*) HyX^fcm^ 
ffiJKSr 1 x l 0 16 4HVc ^XYb^hlMkmrz^ 

bizx vm\-mmiz£&mM&®.®x'coft®.wco}m}a 
wmnmizmiL*^ x o izzntzz b zm&b-ttt 

[0 0 20] ««.t:4fc*«Wi, (11) nrm/w^ 

x. miTwzfcmttTwi x i o'Wcm3 ja± 

#^EfSJ:at^&XS. K^X'tZziTWzfcmtttf 

i x i o'^f/cm^ &±^thMmx'm^rcr>^ 
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IKlJfy?!/- t'-3fcX«i 1 0 OGyfcTF^rSIS: 
HSS«-* W^IIHtfI«£«fc.r k C «t 0 - iSKft? r 
-fAOftS lmtC-CHvCjfcK2 4 8nmtf , )Kr Fxdf>" 
~?l>— 1 OmJ/cm* "CI 0 8 ^V^BSJf 
Lfck#fc:» j**2 4 8nm^t3t>-C. ISUJffi^MljSi 

Sit2:#Sti:^-|»^T^^'. (12) 3T&tflS:JT 

X. f^T^M"**^**! x 1 O'WcmS H± 
Sq&r^dK^SXg, Kv^-S^r+i^MW 
1 x l 0'«4HF/cm» lSLh«rt-*«W-p. inrw 
Sg®*^xdf v-e^-lf-3feX(i 1 0 0 GyOTOrISS 

X 9#5X*W**7Hmg2: 1 x l 0 16 tHVc m 3 
OTfc-ri»Xg^a/i^tCj:0. aS*7r^fA'(Oft 
$ 1 m£ol,vCjfcK2 4 8 n mc7)K r T 
— SrtfJ^J 1 OmJ/cm 2 T'10 8 'W'.XHBatLfck § 
fc. SI2 4 8nmCfc^t, tOJUKftlfttti#fc£91- 
«!f»f^Sim»iffiW^>3£# 1 0 S>6 i t * 

mtl»*77>fA'. (13) frlB3fc7r>f^'<±. Kiifc 
£53S#5**>£>3rS3T<Wc7 k 2-=tti§ 

fc-r&±ffi(ll)4fc{i(12)(cse«^)367 tMA, (14) 
fflBe^r^i, 1 £ 1 p pmJSUbii** 

=5rv^w k *1*Rfcr&Jbfi(ll)£^Ul4)*5i ( v$'fc.jWc 

[002 1] 

Tfc * . JKVvciOfckSMHPa* 1 0 1 6 3HVc m 8 J3Lh 
O^K&^f^^tf^X^n^x^^-^-^ 

lilOOG ylilTOrli: ^ o lt«Wtc<KM^x^;^ 
-W«aSft*Hg«-rsxStf«-C: k t J: 0 . MHgfttft 
tt^T«:l»jM-4£fcj&*r*S. 4fc$6fc:» ME* 
afeBS|tXg2re^*%B^5^^'5^^ 0 D p^ov^T, 

[0022] *»flO*ifet*«W<Ifc:»B < W4 . 
*SWifc:*$V *T JSJrMSi: t±*« 160nm~300nm 

nmmiz^xteftizmfeZixzkzziiKw mfom 

%mmt LXIZ. SKSiOi ) ££j£#k U ^IC 
y * ( F ) £ 1 



mJ2U:l4**$rH <C l^Oppm^^tJ) -Ik 
jW«C#iU>. — 2i\ ft7TJJ*D?7 vV(D£?t,Z 

vyArb-Y^ vjk*-*-l<0>Vvf*iTfcj:<. 

r 4 '<<vfmv*mi<7)im£mm Ltzmzmi lx *> 

i^L. lLtz%mxr>%7T4**Wiil,X}^sY)Vy 

r u<t Lfzmz^wcoirmzmm lx t> x \>\ 

[0023] UiftGZitfyAVn&Z. *:<F> 

WzXmtttn x 1 0'W/cm3 &±lFtE-t&# 
JBC-e* ZcTMizHLXte < . *%m<r>Vffi&I. 

mzm-nn. *7X4=c*s*f* ! i x i o i6 ?hv 
cm' a±im-fhtt.mtLx, x*)«tL<nio ie 

-10»^HF/cm3 rfc&Ci;. t0^t»4L<(i 
10 18 -10 ! »tf/cm' T'fe^.Clks&^f^iX-S.o 
^^J: ottmtt^m&vW&lz-r&SLftWtt&cT)-- 

*^=5rS#fflff.tc««-r-S.XS(cftti k * J **f 4.^1 

xcnftSlfio. l»JE~i o^Egg, »4L<tiO. 
5~1 05\BEco, *«#^r*S^X{±7l<*^i:Sig^ 

comfecommii. o. s^ioaffiitii^t^ 
7x*x'coi&%mmt iximmw<7)V)mmt>n&z 

b. ttzZ com&cotfZ.J±tfmLMcr>±.xm * >*T< , 
®tL<^r t 9, S8W«rC=Srv^if>Tft4. t7t:0. l^EE 

fgJaa^aSti^cll^^ix-l. k Cl^tt^v 1 m 

SJS. 8 0rtttlB. 2 0 0X:X'2mEmJX.X'fc&<n 
X\ mimiX'i. < , *7 r ^'O^tcti 7r^« 

<{i8 0-2 0 0rSffi't'J)-l». ^r*5. 8 0*C«^hgS 

wiar^yu-h«ii«BJ!!L]iiSiaKfcifi<, 200 
•cfi^'j 3 y®m<7)mm±m&&X'hz> . 

JaSiSStc J: OP&SA*. 80 'C tUiT-S>n«f«lia 2 ~ 
3 B r ^ t . ^S^T-T 

[0024] *fc*aMJJfc*svvai. MieL^XiKOfg 

®wohs5: i o o P p ma±ttLwmxmmm&) 

\,z&tEit?£L-07m*'x $-^r*$ E k J: 0 If^K 
OTk^ilK$rl. 5xlO"W/cm3 «±iU tt 
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mmmz ioopp mvxvt Ltzx?*. -^Mmm<D 

1 0 0 p p mVXT<00 Hg. 200pp mJ3lT<0tSfg& 
tf*«£j£l O'^f/cm' WT. JS^*^»>5X 1 

<3>IB«OOH 5 O p p mWTT, **Sr^=5r 

<ttl0 18 ^/cm' tt-f&tfyX^ AM(10)ie 

*r7Xtp<7)fcmi&&.£5xi 0 16 iHF/cm3 Vltt-? 
4itt=J: 9W^^14£fi±L*:#5X. S3»(12)K 
SW*i*l !; 5:2xl0 17 ~5xl0 18 *f/cm' # 
tf §-£fc#5.Xfc: 1 5 0-3 0 0 nm<D3t*|.3fc£2 0B# 

[oo25] *&W(r>mwmmjLmzm^h'mmh 

LXim%:2 4 8 nmjaT<^Xdr>-Vl^— !f-^feX(ir 

^XtiArFxdf^Vl^— ¥-ftifimf t>tl& * -TtfDX 

£\ WiKK r FT«JtI 1 - 2 0 0 m J/c /n 
)VXX'l 0 s —1 O 7 M/kx (BtfffllZ-t&t 2 — 3B#|^ 
gjg) . A r FtliMi 1 - 2 0 0 m J/c m2 /n 

&. sWXfflm!l.l,z-o\,\XI,±m£l£5 0 — 1 0 OOHz 

nm&mf t>ti&&. ztuzmMztiz, tcoT-tssK si 

1 OOGyUiT.^lt^.2.. 

C0026] **BBwmfi5iftB?JtXScO^*^XA<7)p 

v U— tf-3feOii-^(c(i 2 — 3 B#^mStOPJtT'*^^ 
E^tT'^jSlcovvcti, x^v^--r—ftcD*§£- 

%.x'£tzt<7>k%mLx^z>. smmmmzmizzz 

[0027] ^mfafrmm-W 1X1 O^iHVc m 
(,Zft£.L%^£ol,zfto. Zcr> r||^tc^L>5rv>j 

tmm&m (umm&m) a j t 0 , st^-ia ( 1 6 0-3 



oonm) matm<omftw&&m&T 1 cot # . t 0 £ 

1 0 0%t-rSBg^<7)^g3§^T R § CT R =T, 
/T 0 xlOO (%) ) fc-T&i:. 1 -T R g 1 0%-T 
$NbfcC<T 0 -Ti ) /T 0 D ^1 0%X'hhZti 

[0028] m^x*&wnmmmmj:uzMtz&m 

*7XW„li, mttfMZ lmC0ft7TJJ<C0m&X' 
{±, ifcK2 4 8 nm<7)K r FX3f i-Vlx-if — 1 
OmJ/cm' T-10 8 ^Vt-XBSJJ Ltzt £ fc» jfcft2 

4 s n mcomtmm®t,z&\,\x . Huie.Bsjtmf^^j'h^ 

ifi* i: J^f&^*l48j§j^<7>i!# 1 0 %\mX'h h 

«U»fc:«*L«rv») zt^Wt-fh^coX'hh. 
[0029] m3XS^i>(t^mfi8jftWR?JtT'*«$rll 

£>H L£ =2: v *^^<7)i®iR<7)^^ .§> ftjftSlS-e 
«iif^L<^r^ 0 (H 2 ) til . 2 4//m{CcR 

iR£ftf*>, ^ieijlxlO'«^/cm3 T3. 4 
dB/km, lxl0 16 ^f/cm 3 "CO. 03dB/ 

ssl, ^4xsof^55?^'7^i% I a4'C^@i-s7j<^ 

^j6S$r 1 x 1 0' 6 »f/cm3 OTt-r&-t^'*F 
[0030] 5^-7X^^*^aUKcoll^(i, 

Zurnal Pril;adnoi Spektroskopi iVol .46 No. 6 pp987 • 
991 June 1987 C^1K(13)J ICISS^ 5V^5f(Cj: 
0SiO 2 (!DSfi8 0 0 c r^^vyA'y H<0Mt 
^l£^#7X4>0:*3R#^ai9-r&4 1 3 5 cm-'tfO 

[0031] tLtO*^WS4XS&^7t:^7y5^ 
ftiPoti, mU£^\m<r>%.7r^^<r)%^X'\t. 
24 8nmC0Kr FX#^VI^— 9*— ^ft?) 10mJ/ 
c . jwxm^m. 1 0 0 H z <r>^X' 1 0 8 >VVX 

mtLfzbZIZ, m&2 4 8nmcr>$fk$mffi.mz&\\ 

0%W(*i-C-A-l.it^!RflSi:-rSi,^T'S)-l>. 
[0032] *^<7>53S7!f7^^p a n ^7 r A<oi§ 

n $ i t *^ v *^t;tj v>TU: 1<£ 

mcommmm. t mmcommm ( mm mcomm wmzn 
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[0033] 

KrF X3f i/7l/- r-S§lt : ^*248nm,5eV. 10mJ/cmV 
/WPX.lOOOHz X'WVVX*ft.7T'{rtcrM%tiZ. 

ArF X^Vl^— f—m&t : jfcKl93nm,6.4 eV,10mJ/cm 
V^/l-x.lOOOHz T'10 4 v^x£:£7T^A<r)M3SJ: 9 

MAcm^yyTm ■. yy-rmj] im^yy-t^yr-^ 

^t<r>%m 15cm T*7t^a'owSJ: OJfUSt. 
■★S^^rpjt: yyyftjj \^,v>yt%yr^ 
^t<7)Vm 15cm T^r^^tfOMSSiOBSSt. 
r tftgiUt : 3t7 r 4 ^at^»»«:ifiR««t»K:fia* L . tft 
3g 8 °Co, 1.17MeV, 1.33MeVT1fS». 
W*W*r.*K03W«i. {SWlM^ (^) gfttftS 

coo34] crnum i]77**i mm%^.ts^tf 

5X3Tk7y*&3fi*%-&tf53l#7X?5y Ffr 
^hS^t^yr-i^ (JIS 1 0 00m) Sr-RfcX. * 
<V£:mze«Co£mmt~$-Z>r&(l. 17Me:l. 
33MeV) S-KStL-t (S1IS) . -KOh^T-r 
^■W5*»HB!MJE»*t± 1 O 3 Gyt»ifc. Ztl£W:*> 

(cso-c. i o^jzwfcmmm^izimmmitz 
is) . z<?>mcr>ft7T4'^<?)?i<mtt7-i&mz7x i 

0 ] Wcm3 T&ojt. <Jc(Cd£07r^^'S:^§ 1 
mfcWKU SS*^KrFXJfxVl/-f- (ifcf|2 
48nm, 5eV) |1 OmJ/cmi //^X N 1 0 
0 0 H z cOHUf^ttT- 1 0 1 J Vi>X%m L ( ^ 3 COX 
S) . *»*7r^^ft. 01(cm2~3cO# 

TMWk<r>fty r 4 a 1 ml* 9 coi©i*£^-r. H 1 

5ME«r I o T'ASt-T £ lz 7 r 4 a<o{ma> £>al^lfr 
•i>ifcf^ Aoft<D3$jg£ i t-r&fc, ^i-c*$nsi>co 

[&i l 

iBSUMlT'^ h t VX , f# t>Kfz%y r 4 ^mm>^ 
KrFXJfy?U- tf-Srl O 8 /W-*BgStL*:#, & 
S248 nmtCtj{tl.jS^(iSS3XS^TB* (f^tt 



0 1 izwttxm*. 

[0035] cmmm 2 : mum ltza^xmi jmt 
coikMimtmmz 1 o* Gytuzmit. -t^xmrn 
mi tmmzfiitz. n$>titz*mi<?)&7T>(j<iz~o 

^X . 1 |B|«^B^h^-rX h k LX K 

r FXdf v-TU— 1 0 8 ^^XBgfcfLfc 

[003 6] CHSSCT3 3 7-/^^1 m*%-£tf55i# 
7^37i:7 7M3 fii%-£tf ? 5 •/ H 

^^C^r-fA (*?lm) tcowc, IjSl-lfS 
3Igi±H*feW 1 k HSCff^>ft . m 1 XgCfcl7« 
7r^fVN'<?)KSti|gi3RlR^S, ^2Xg»TBf^3K7r 
-f-"Cftwo**^attl4SaiMl fcHfCftofc. ^3 
1M<T>mzA 0°Ctc3ii^ (1550 OBSfU) MftLT* 

i^^r^^'^OTkS^fflJKtilffl^RB^T ( 1 x l 

tcov^-c . ^fipj i co^t mm^zm^m^x bti- 

TKr Fx^f v-vlx— if— $: 1 0 8 ^UX^jWL^kC 
^2 4 8nm(Ci3ftS^ai*<±^4X^TB:f* 

[0037] Clt«^!ll]IIJfeW3i:|Bll:#^7r^ 
1 m) l:o^t> ^iai/^2XS{±H]!i^J3 

mi?fflm*. 6 o-cT- i o Bmmmixfcmikz 
timm. yr^^n^.m^Tmmm^m^xf ( 1 

fitzity r A /N'tcov %T . ^*fe(?iJ 1 , 3 cOi§-£i: 
W^h^X h t LT K r Fxdf ^VP-if-S: 1 0 8 
^NVUX.TO LtzbZ\?>^ iSft2 4 8nmtfc ^2»5tJl* 
<±7j<^ ^ fif£O}Si§*<0#7 6 3 %IC * -CAST Lit . 
[0038] C^^4 3H»feCT3i:|i|l:^C*7r^ 
^* (ft$lm) tCOU-C, miStXIS2XS{ill]liCT3 
fcHUMcffofc. ^2XS*ITf^^7r-fM'ifc07k« 
»fMli7xlO'Wcra3 X'b-itz. %htltz 
*m\cofty r 4 A ( lm) KOVvtHttfttft-T-.x h 

lt*tk^ 5 >r-e 2 4 amHSt t 2 4 8 n 

SIC 3 ^fl. I*i7y7fJt^[«:A\ ^ 
[0039] C**fe^J5D*SfeC?ij3t|n|«c7)7-/*S:l 

^xmi%.vm2i.mimmM3 tmmizm\ m3 
imt txm 1 xmt m t r mzwbtmmks. 1 0 2 

G ytxmm Ltz. M.±X"ftt>ixtz*W*mfty r 4 
CO^ti^gSfX h k L-t-e-cOPPS*^ K r FI+ 
^•71^— 1 0 8 ^^XSKM Lt.Ifi248nm 

tc*j » h m&mtm 3 xs^tis^cojss*^ 9 3 % 
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[0040] cmmm6)9mM5izt3^x. siixe 
<r> r mm* i o 2 g y t l tdaiMt*«x mmz t x 

*fe0J6 fcliOtlHcK r FX^-v-vl^— f— £ 1 0 8 JWX 
tz. 

1 0 0 4 1 ] cmmm7 3 ^c?ij 5, 6t mm^y - y m 

£ 1 M&%HrtsG$itf7Xa rt 3 

m) £0^(c6o Co $rlSi®i:-rSrll ( 1 . 17Me: 
1. 3 3MeV) ZmMLtz (3S1XS) . ;<Otl7 
r-^VN'^St^iSiR^SJil 0 2 GyUoit. CiiS: 

iz 8 0 r . 10 $&<7)7kmnwmz 1 asm l tz 

xi O'W/cni 3 Xh-otz. frlzzcoy r A /torn 

»iiArFlJf^-f- 9 3nm, 6. 

4eV)Jl0mJ/cm ! /aVK IOOOHzO 
mtgkttX'l 03 y-fy^B?JtL^ (3l3Xg) „ Ja±T 
mt>titz*&w<v%.7 T A AlC-^T W^h^X h £ 
LT, -ec5DM5Sg*^ArFJidf>-VU— ^-$-1 0« 
;UX<S8tl,jt#\ jfcH2 4 8 nmtC;tett-i>S§3&p«±Si53 
Xg&Tlim (flJJi) ^ji*^9 2%^ffiTL^(= 

[0 0 4 2] C»5fe0iJ8 3 HJ£CT7tCti^T|g3X^i: 
L"C A r FXdf !f— (Cft^T K r FXdf y?l/ 

-f-5rlOmJ/cm 2 /AVI/X, lOOOHz^I 
S^fK'lO 7 y^xBSj^t^i^Ri, *)5SpiJ,7t|3I« 

^mmm^rX V b LX A r Fx4f v-vl^-i?---5rBS|ht 
L*#>\ ifcK 2 4 8 n m fcti ftSStj&^tiJfS 3 Xg&T 
Wtke>mmm)9 2%lz&TLtzl,z&¥%:fr'otz. 
[0043] CSlSGPJ 9 3 HJSM 5-8 |SI«<07 
£ 1 M%3-tnE34#^X3 rh 7 -ym& 3m&%&ts 

m) l/Z^O^X. SUSt LtK r Fxafi/7k-f- 
(i!248nm, 5eV) 5:100mJ/cm ! /vt 
)VX, 1 OOHzT'l 0 8 'VUXmiLtl. m2JLW&. 

rsm 3 TMitmrnm 2 0 1 mmizn-y tz . f# t>ti?z*& 
woft7T4'y,z^xwim$mr-x bttx. *<m 

«*^KrFXdf^L—if-^HSJtt^, &JI24 

8 n m\,z&tfhmmt\,m3JMm7mkcomm>cr>%) 

9 5%lzi&TLfzl,zm&%:fr-ofz. 

[0 044] (##Ml)OHSl000ppmMS 
S(CI) 1 p p m&ffiX'$,Z>tfrEnt?7X ( S 

iO z ) frt,%hziTb. 7 /*2r3a»%-t-tf5^ 
7X^77 h'A^'Sr&^C^^r^^^l mCo^t, 8 » 
CoSr^t-TSria ( 1 . 17MeV:l. 13Me 
V) ^T-f/^JfcStH^iRliaAU 0 2 Gyfc^rS 

Adisatufc (is 1x8) , ztitWoiizBox:. 10 



»BE*>*SMWffl«e 1 mm Ltz ( JR 2 Xfi ) . Sg 2 X 

f/cm3 X'h-ofz. mzffimfrhK rFX.3ris-?U- 
if- (M248nm, 5 e V) £ 1 OmJ/cm 3 / 

; nvwx . 1 o o o h z comti^x 1 o 7 ; w>yS8t 
U CoaSU f r«& 1 0« Gy<9i&JKiSl«fc3:6J:3 
£ffi«t L£ . Z<7>mm. ZCOfty r -f Atij&ft 5 0 0 n 
m(CtJ^T 1 0 OdB/to&J±COfcmm&imarf&t>tl 
fz. 

[0045] *mi<7)%)%k£mZ-tZ>fziblz. § ^{zVl 

Tw&mmmzdfimmzff^tz. n^titz^yr^^ 
imm-f&fzMzft^tzwimimTX bammm*, 

%:7TJ'<<7mi%J: r )mM248nm, lOmJ/cm 

2 //'NVUXCOKrFxdrv-vl^— *f-5K5rl O 8 JVVX 

mm. x-bh. 

[0046] tmm i o 3 c i 1 P P m ^m 
tso77S(F)^i mmyo^^h^A'yxt^ 

^37t, FSr3a*%^-*-r^5^7XA>^|, 
7 7-v Yf%-?hSWtft7 r -4 m*-C*§ 1 OOOm^t, 
8 0'C, 1 0MEW*»#fflmtp{Cl31^L^ 

<»iie> a. ★suHm^^JKoaiU <^2x 

S) , lmfcTi-S'JU -e«OM3S8*^^24 8nmc7)K 
rPl*Wl/- ^'-^SrMWL^ (^3Xg) . gSJt 
B#c7)7r-^vs:^<?)^^ilUS(i7x 1 0 18 7i-^/cm 

3 , fflJft&mi 1 0 m J/c m 2 /^NVUXtOK r FtKS- 
10 7 ^VUXrejf-CJ>^ 0 JiLhT-»4>iX/i*^tf07t7 

K r Fxdf Wk- T-7t$: 1 O 8 JVUX&MLtz. !H 
m&<?>%i£: 2 4 8 n m^fett&iliS^JitJffi C#?&BJ!tf> 
e^XS^Taat'B^I-llT-X h^Jt^BUCO®!^: 
«fi9 6XtjlSTLfctt?f, **«:WBm»WeSr 

[0047] C»fe^| 113 C 1 ^WS*U P pm*I 
X'h 0 7 -y 3B ( F ) & 1 «4%-&:rt&53&#7Xr7T 
fc, 771(F) 2r3M»%-i-*-ri.^^7X^^-y 
H^^^^^'C^rW^'T'*^ InuOkeoSr, 80 
"C, 1 omJEWTK^HM'FtcDiraStTtf^ *St# 
ffl^*^BXOtHL, -eiOMSA^^24 8nm<50K 
rFXdf^-ei^-if-7t$rff3JtL7t 0 Wm&i?>7 

<p&7km-ft?mmz 1 x 1 o» 8 7j-^/c m 8 . mm^ft 

lilOmJ/cm! /MV^<7)K r F5££ 1 O 7 VWPX 
BBWT'ft-g.. t#^ix^7r-fVN*S:4 0t:w^S?HM 
+t=3iiiai»LT**a6*ff-5fctS*, *7r>f^+ 
WTk^^SHSJil x l O ie &ffit%^tz. \:Xk.X%h 

titz*mk7>ft7T4'* ( im) tmrnmi otmmz 
ffl^tx hsiat Ltz&m. mm0»& 2 a s n m 

tci3ttS^jS^li=S«B C^BB^ia$?XS^TiSf*-Cili 



(&0) 100-103629 (P2000-1 0JL8 



%y r 4 ^k&iti. 

[0048] immm 1 2 3 mmm 1 1 1 mmomctt 

vivyr-i^ ( 1 m) iz^xRmiiznmmT* hm 
[0049] cmmmi 33 iwji oiz&^z. &3 

JLmztm&K. r Fx* 0*-3eHB9t£#7 r 4 

^'cofrifflcT)^*^ fc LfciiWi. -r^.-CHM^J 1 0 i:|S| 

X»\iBltfc:J:0»*U;i:«r>E>. »ft2 4 8nmf«SI 

*m^^<rF<i*ijj«<7>*!7 9 3 %t . nas^i 1 0 1 i§i 

[0050] CltWJ2 3 C 1 #1ffia* 1 P P m^gfC' 

hr>7-ym (f> $riaM%^-*-ri,5^7X3r 

F$-3Sfi%#*-r&5^'7X^^ y h*a»£3:£ 
ft^T'fA'TS? 1 0 0 0m<0i>O£. 8 0°C, 1 

o«£E<%w(s«a*«i»ft:iaia»ufctt. **»bm4> 

r-C2 4B#ra.^J : fL7 , i. HBJtBttfO^r-fy^cOTK^^ 

i®i7xio»^/cm3 % mmmmt yyy'tbj} 

15 0W, yyrt^yr^^tcommi 5cmt'3t7 

4>< (ttflOA) 1 mfCO^T. HJS^Jl 0i:|i]«^W^ 
hB?J* Lfctt*. ggiraottft 2 4 8 n m fc:** 

[005 1] UWBPI3 3 C 1 1 p p m*it 

$>07>y* (F) £lli%t*t55M7X3 7 
k, F$-3ftS%^-f?»5^9X^5-y H*^^ri> 
Wf7r^(Atfi$ 1 00 OmO 80t, 1 

o%z<r)7iimmM%wzimmmi-tz&. *m%m5s,* 

tLTrMl OOGygSJtUS. BSStB^T)? r 4 
<0*3R^Faa«7xiO ,9 4HP/cms CcO 
1 kl§i«t-4 0rcO^»BM4>fe:3S§P B 1 

iHJKJil x l 0 16 *Mk^ro^. fclt-e»fc*ufc3fc7r 

-fx imt-?^t. hm^ji otmmizmm 

9m"rA h Ltz&Sk. mSttk<?>teM24 8 nm(Ct3tt^> 

<7>ffi<7>jgj®P3 <Di&3 0%fc*i|It;:ffiTLTL£-3£. 
[0052] Clt«094 3 C 1 -tUmtf 1 P P m*SlT' 

Vfrhtch^ltftyTJ^X'-gZlmcohcOZ^ 8 0 



°C. 10jRJEE<0^(6?MI«*fciaBWILfc«. *3R» 
B^+axoBXOaiU -?-c7)M3Sg*^^2 4 8nm<7)K 
rFx^vw- - !f-3fc£JI8»Lfc. ««7r^A 
«t»*>**iffiMBil X 1 Oi^f/cm' . KBttftft 
m0raJ/cm2 /SVlsXCDK. r F3££r 1 0 5 /m-JX 
HSU*-?** . »4>*lfc3e7 r A 4 0°C<D*%Wm% 

cr>^m^Wmtl x 1 0i«3fcSfi:^ofc. JjLhT1#^ 
ii7t3t7r-f (JURA) 1 m£||J60iJl 0 tmkizM 

h$mcom<vm®m) <r>m3 o%t*$&iz&TLXL* 

[0053] 

IftWcDWgkl M±.m.W(?>£olz*mM. ^m#yx 

Am' aMmx-mEtzttmnfflizmmmzmm 

•thztizk*). tfyx^xmny-VX-yr-Zmb 

mzxmz^mthtmz. z^xmt^m^comiz 

(0&C0m?\-mmtlZ£ hW.^ 160nm~300nm<?D 

3&9mm®x'<omi.w<ommzmmmzmi u^rv^ a 

feres S. «ptc**dDffl5efl:icJ: 0 , ±y t4^ct>£ o 

izymco&i&comz iztt^x&mt'hz < *.mm?zm 

Z L*t» fc WZ& ^X . ■MK5Mt»tt» *JWfc:*»fc 

os^feiJtw-rscik^-C'Ss. y°v*i-*r-i: 
xmiz^^^^tzMz^mmmmtti^m^K , 
xdf v — r-TtHsjt-ec: c7)^^ t **ias-ft:$:-a 

X"Hz-&<?>X\ £M&Zfa±.X'*iz. ?^>fer, 

w^igj mz- h immzx tux. xwzmm 
2ix?izft&-t&&ft%*mm?zmi-rz> z t iz x 

ft.z&'xntzith. &mm%mifT$miL$:Wj±Lxmz 

-^c7)«S*^f hith . **^fe:J;SiSiR^I!!i<^:D 
r >n'{±«[^ 160nm~200n 

izz<m®zm£mnmb^o > ±(c, 

0 0-2 0 0 n m<r>$&\-m±%)m<r>Z t , *^^HSHS 
T-tXSfe:ii-rfe;fiMX'#S. Siofe:. *^^M«-C« 

vi/-f-*. mfcmyyy. swyyyyy^omw- 

#8-7 -f ^ogpaspx, SR (yy^nhoy) 3t 
^^i®W7teiM^*tcffl^T^N^fe:*f iJT'J>& „ 
[0B<7)jS#=3:l^] 
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[0U *mxonmm 1 tz^f^^y xmsh 

[02] /f?x^»S^«^R«^ LfcBHW-C* 

So 



(b) T**. 

[04 ] 7r^Ag20 OjwmOJC7r>f^t:ov>T 
< t%<D*mWJ^ik*^kt7y ?M (b) 

[05 ] mimmmtmmnmmmnmi&ZTjk^t 



[0n 




13 T :PUM 



»3I«0 IrP lO'/fJUKMIft 



260 



280 



300 320 



340 



*7 r * /tft 1 2 5xim (» ft) 



2 5*m (H 2 tt#) 



lflEtO 
TOO 

g SiJE.J 

2J0E-1 
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(a) 



(b) 



<a 2 ) ) oo- 
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[02] 

f -Si-0-Si = } 

^— — — : — - — J m * 



S i : 0= 1 : 2 



* m % s. n i f i fi j 

(■Si- ) (a s i - o « ^ 

B' NBOHC 



(= S i - S i ■) (»S I -Q-0~^) 

(■S 1 

(■si~q-o-h) 

(■ S 1 - H H-S iT) 



(aSl-OH H-Sla) 
(■SI-OH H0-S1») 



[04] 

7r^/^200^ra (»») 77^^g200tfm (H g tt#) 




Z-0 « M SO 1M . 110 QjO XO AJO 6.0 8j0 L0.0 J2X> 

an . mm • 

<») <b) 



(83) )00-103629 (P2000-1 0 JL8 




(ji)wm mm mm 

n^)\\wmmi^m^ 1 mm a** 

n&immzti&mm&w 1 mm taxm 



tt&)\mmm>m&m&wimm mem 

(72) wm ~&m mm 

w&)i\mmmifimmm®wimm mem 



Searching PAJ 

4 



■ 4 /a •"■ 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2000-103629 
(43)Date of publication of application : 11.04.2000 



(51)Int.CI. 

i::™-::::::::::::::::::::~~:::::::r:::~~:::::~r"T-- — 




C03B 20/00 
C03B 37/10 
G02B 6/00 




(21 Application number : 


: 11-187357 


(71 Applicant 


: SUMITOMO ELECTRIC IND LTD 


(22)Date of filing : 


31.03.1998 


(72)Inventor : 


URANO AKIRA 








DANZUKA TOSHIO 








SAITO TATSUHIKO 








SHISHIDO SUKEHIKO 








MOGI MASAHARU 








KYODO TSUNEHISA 



(30)Priority 

Priority number : 09127285 Priority date : 16.05.1997 Priority country : JP 



(54) QUARTZ GLASS ARTICLE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a quartz glass article whose initial UV light transmission 
characterist is improved and in which the increase in the loss of UV light transmission is 
inhibited, by irradiating the quartz glass article with excimer laser or y-rays in a state that 
hydrogen molecules exist in a specific amount or larger, thus substantially preventing the 
generation in the increase of light absorption in a UV light region due to the irradiation of UV 
light. 

SOLUTION: The starting quartz glass article is preferably subjected to a process for immersing 
the starting quartz glass article in an atmosphere containing hydrogen molecules in an amount 
of >1 X 1018 molecules/cm3. The atmosphere is preferably an atmosphere comprising pure 
hydrogen gas or its mixture with nitrogen or an inert gas and having a partial hydrogen gas 
pressure of 0.1-10 atm, and the temperature is preferably room temperature or higher. The 
quartz glass article containing the hydrogen molecules in the amount is irradiated with excimer 
laser having a wavelength of <248 nm, especially KrF excimer laser or y-rays. The y-rays are 
irradiated in an amount of >100 Gy. 
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